Molecular cloning of a cDNA encoding 6-phosphofructo-2-kinase/fructose-2,6-bisphosphatase from liver of Sparus aurata: nutritional regulation of enzyme expression.
A cDNA clone encoding full-length 6-phosphofructo-2-kinase/fructose-2,6-bisphosphatase (6PF-2-K/Fru-2, 6-P2ase) was isolated and sequenced from a Sparus aurata liver cDNA library. The 2527 bp nucleotide sequence of the cDNA contains a 73 bp 5'-untranslated region (5'-UTR), an open reading frame that encodes a 469 amino acid protein and 1041 bp at the 3'-UTR. The deduced amino acid sequence is the first inferred 6PF-2-K/Fru-2, 6-P2ase in fish. The kinase and bisphosphatase domains, where the residues described as crucial for the mechanism of reaction of the bifunctional enzyme are located, present a high degree of homology with other liver isoenzymes. However, within the first 30 amino acids at the N-terminal regulatory domain of the fish enzyme a low homology is found. Nutritional regulation of the 6-phosphofructo-2-kinase activity, together with immunodetectable protein and mRNA levels of 6PF-2-K/Fru-2,6-P2ase, was observed after starvation and refeeding. In contrast to results previously described for rat liver, the decrease in immunodetectable protein and kinase activity caused by starvation was associated in the teleostean fish to a decrease in mRNA levels.